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2ELHWWLYR� GHOOR� VWXGLR� q� VWDWR� TXHOOR� GL� GHWHUPLQDUH� O
HIILFDFLD� GHL� ERPEL� FRPH� YHWWRUL� GHO�
IXQJR� DQWDJRQLVWD� &ORQRVWDFK\V� URVHD� QHO� FRQWUROOR� GL� %RWU\WLV� FLQHUHD� QHOOD� FROWXUD� GHO�
SRPRGRUL� LQ�VHUUD��FRPSDUDQGROR�DG�XQ�SURJUDPPD� VWDQGDUG�GL� ORWWD��/¶LPSLHJR�GL�&��URVHD�
QHO�FRQWUROOR�GHOOD�PXIID�JULJLD��DWWUDYHUVR�O¶XWLOL]]R�GL�LQVHWWL�YHWWRUH�KD�IDWWR�UHJLVWUDUH�YDORUL�
VWDWLVWLFDPHQWH� VLJQLILFDWLYL� LQ� FRQIURQWR� DO� WHVWLPRQH� QRQ� WUDWWDWR� QHO� FRQWHQLPHQWR� GHO�
SDWRJHQR�� FRQ� YDORUL� GL� LQFLGHQ]D� ULGRWWL� GDO� ������ DO� ������ VX� SDUWL� GLYHUVH� GHOOD� SLDQWD��
/¶HIILFDFLD�QHO�FRQWHQLPHQWR�GHO�SDWRJHQR�q�LQROWUH�ULVXOWDWD�SL��DOWD�TXDQGR�&��URVHD�q�VWDWD�
XVDWD�LQ�VWUDWHJLD�FRQ�XQ�IXQJLFLGD�FKLPLFR��UHJLVWUDQGR�YDORUL�SL��DOWL�DQFKH�ULVSHWWR�DOOD�WHVL�
FRQ�VROR�IXQJLFLGD�FKLPLFR��6X�ILRUL�OD�ULGX]LRQH�GL�LQFLGHQ]D�GHOOD�PDODWWLD�WUD�OH�WHVL�FRQ�VROD�
DSSOLFD]LRQH� GHO� SURGRWWR� FKLPLFR� H� OD� WHVL� FRQ� VROD� DSSOLFD]LRQH� GHOO¶DQWDJRQLVWD� QRQ� q�
ULVXOWDWD� VWDWLVWLFDPHQWH� GLIIHUHQWH�� PHQWUH� O¶D]LRQH� FRPELQDWD� GL� HQWUDPEH� OH� VWUDWHJLH� KD�
ULGRWWR�O¶LQFLGHQ]D�GHOOD�PDODWWLD�VXO�ILRUH��ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR�GHOO¶�����
3DUROH�FKLDYH��%RPEXV�LPSDWLHQV��%RWU\WLV�FLQHUHD��9HFWRUSDN��9HFWRULWH�
�

6800$5<�
*5$<�028/'�21�720$72�,1�6,&,/,$1�*5((1+286(6��&21752/�:,7+�

9(&725,1*�%80%/(%((6�2)�&/21267$&+<6�526($�
7KH�DLP�RI�WKH�VWXG\�LV�WR�HYDOXDWH�WKH�HIILFDF\�RI�EXPEOHEHHV�DV�YHFWRUV�RI�WKH�&ORQRVWDFK\V�
URVHD� DQWDJRQLVW�RI�%RWU\WLV�FLQHUHD� LQ�D� WRPDWR�FXOWLYDWLRQ� LQ�JUHHQKRXVH��FRPSDUHG�ZLWK�D�
VWDQGDUG�IXQJLFLGH�SURJUDP��7KH�XVH�RI�&��URVHD� LQ� WKH�FRQWURO�RI� JUH\�PRXOG�E\� WKH�XVH�RI�
YHFWRU� LQVHFWV� VKRZHG� VWDWLVWLFDOO\� VLJQLILFDQW� YDOXHV� FRPSDUHG� WR� WKH� XQWUHDWHG� LQ� WKH�
FRQWDLQPHQW�RI�WKH�SDWKRJHQ��ZLWK�LQFLGHQFH�UDWHV�UHGXFHG�IURP�������WR�������RQ�GLIIHUHQW�
SDUWV� RI� WKH� SODQW�� 7KH� HIILFDF\� FRQWURO� YDOXHV� UHVXOWHG� KLJKHU� ZKHQ� &�URVHD� ZDV� XVHG� LQ�
VWUDWHJ\�ZLWK�FKHPLFDO�IXQJLFLGHV��VKRZLQJ�EHWWHU�HIILFDF\�WKDQ�WKH�WKHVLV�ZLWK�RQO\�FKHPLFDO�
IXQJLFLGH��2Q� IORZHUV� WKH� UHGXFWLRQ� RI� WKH� LQFLGHQFH� RI� WKH� GLVHDVH� EHWZHHQ� WKH� WKHVLV�ZLWK�
RQO\�FKHPLFDO�DSSOLFDWLRQ�DQG� WKH� WKHVLV�ZLWK�RQO\�DSSOLFDWLRQ�RI� WKH�DQWDJRQLVW� UHVXOWHG�QRW�
VWDWLVWLFDOO\�GLIIHUHQW��ZKLOH� WKH� FRPELQHG� DFWLRQ�RI�ERWK� VWUDWHJLHV� UHGXFHG� WKH� LQFLGHQFH�RI�
WKH�GLVHDVH�RQ�IORZHUV�RI��������FRPSDUHG�WR�WKH�XQWUHDWHG��
.H\ZRUGV��%RPEXV�LPSDWLHQV��%RWU\WLV�FLQHUHD��9HFWRUSDN��9HFWRULWH�

�
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%RWU\WLV�FLQHUHD�3HUVRRQ��)ULHV��q�XQ�DVFRPLFHWH�DSORLGH��ILODPHQWRVR���*LUDXG�HW�DO���������
HG� q� O¶DJHQWH� FDXVDOH� GHO� PDUFLXPH� JULJLR� R� PXIID� JULJLD�� (¶� XQ� SDWRJHQR� QHFURWURSLFR�
FRVPRSROLWD� FKH� DWWDFFD� XQD� YDVWD� JDPPD� GL� VSHFLH� YHJHWDOL� QHOOH� UHJLRQL� WHPSHUDWH�
�0DF)DUODQH�� ������ H� SURYRFD� O¶LQVRUJHQ]D� GHOOD� PXIID� JULJLD� LQ� PROWH� FROWXUH�
HFRQRPLFDPHQWH�LPSRUWDQWL��FRPH�IUXWWD��YHUGXUD��RUQDPHQWDOL�H�YLWH��-DUYLV���������,Q�JUDGR�
GL�DWWDFFDUH�SL��GL�����JHQHUL�GL�SLDQWH��-DUYLV���������q�XQ�SDWRJHQR�IRUWHPHQWH�GLVWUXWWLYR�QHL�
VLVWHPL�GL�FROWLYD]LRQH�SURWHWWL��LO�IXQJR�SXz�FDXVDUH�SHUGLWH�ILQR�DO������-DUYLV��������%ODQFR�
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HW�DO���������HG�q�LQ�JUDGR�GL�DWWDFFDUH�L�UDFFROWL�LQ�FDPSR�R�GXUDQWH�OH�IDVL�GL�UDFFROWD��WUDVSRUWR�
H�FRPPHUFLDOL]]D]LRQH��&DUG�HW�DO���������7LPXGR���7RUUHYLOOD�HW�DO����������7XWWH�OH�SDUWL�GHOOH�
SLDQWH��LQFOXVL�VWHOL��IRJOLH��ILRUL�H�IUXWWL��VRQR�VHQVLELOL�DO�IXQJR��6XWWRQ���������,Q�PROWH�SLDQWH��
LO�IXQJR�LQIHWWD�JOL�RUJDQL�ILRUDOL��LQYDGHQGR�LO�IUXWWR�DWWUDYHUVR�OR�VWDPH�H���R�OR�VWLJPD��<X�HW�
DO���������H�SURYRFDQGR� LPSRUWDQWL�GDQQL�DOOH�SLDQWH�GXUDQWH� OD� IDVH�GL� ILRULWXUD� �&RWD�HW�DO���
�������%�� FLQHUHD� SXz� LQIHWWDUH� SDUWL� VDQH� GL� SLDQWH� FROWLYDWH� PD� OD� FUHVFLWD� H� OD� VXFFHVVLYD�
VSRUXOD]LRQH�SRVVRQR� LQL]LDUH�GRSR� OD� VHQHVFHQ]D�GHL� WHVVXWL� �.RKO� HW� DO��� ������ &RWD� HW� DO���
������ UHQGHQGR�HYLGHQWL� L�GDQQL� VROR�GRSR� OD�PDWXUD]LRQH��3HU�PROWL� DQQL�� LO� FRQWUROOR�GHOOD�
PXIID� JULJLD� q� VWDWR� HVHJXLWR� FRQ� VXFFHVVR� HVFOXVLYDPHQWH� LPSLHJDQGR� IXQJLFLGL� GXUDQWH� OD�
IDVH� GL� ILRULWXUD� GHOOH� FROWXUH� �0HUWHO\� HW� DO��� ������ DGRWWDQGR� VLVWHPL� GL� LUURUD]LRQH� D�
FDOHQGDULR�� /¶LQVRUJHQ]D� GL� SRSROD]LRQL� UHVLVWHQWL� DL� SULQFLSDOL� IXQJLFLGL� XWLOL]]DWL� FRQWUR� %��
FLQHUHD� �%DUGDV� HW� DO��� ������ 7LPXGR� �� 7RUUHYLOOD� HW� DO��� ������ KD� SRUWDWR� DG� LQWHUYDOOL� GL�
DSSOLFD]LRQH�VHPSUH�SL��ULGRWWL��FRQ�FRQFHQWUD]LRQL�SL��HOHYDWH�GL�SULQFLSL�DWWLYL�R�XWLOL]]DQGR�
GLIIHUHQWL� SULQFLSL� DWWLYL� LQ�PLVFHOD� �&DUG� HW� DO��� ������� DXPHQWDQGR� L� UHVLGXL� GL� SHVWLFLGL� VXL�
SURGRWWL� GHVWLQDWL� DO� FRQVXPR� XPDQR� �5DEROOH� HW� DO��� ������� /H� FXOWLYDU� UHVLVWHQWL� QRQ� VRQR�
ULVXOWDWH�GHO�WXWWR�HIILFDFL�D�FDXVD�GHOOD�JUDQGH�YDULDELOLWj�JHQHWLFD�H�GHOO
DELWXGLQH�QHFURWURILFD�
GHO� SDWRJHQR� �:LOOLDPVRQ� HW� DO��� ������� ,O� FRQWUROOR� ELRORJLFR� KD� GLPRVWUDWR� GL� HVVHUH� XQD�
VWUDWHJLD� DOWHUQDWLYD� SURPHWWHQWH� FRQWUR� TXHVWR� SDWRJHQR�� RWWHQHQGR� RWWLPL� ULVXOWDWL� LQ� PROWH�
FROWXUH��%RII�HW�DO���������&DUG�HW�DO���������&RWD�HW�DO���������6XWWRQ�HW�DO��������6ZDGOLQJ�H�
-HIIULHV�� ������� /H� SULQFLSDOL� IRQWL� GL� LQRFXOR� GL�%�� FLQHUHD� VRQR� L� FRQLGL� SURGRWWL� LQ� IRJOLH��
SHWDOL�H�IUXWWL�VHQHVFHQWL��FKH�VL�DFFXPXODQR�VXOOD�VXSHUILFLH�GHO�VXROR��*XHWVN\�HW�DO����������
/
DEERQGDQWH� VSRUXOD]LRQH� GL�%�� FLQHUHD� VXL� WHVVXWL� YHJHWDOL� FRQWULEXLVFH� DOOR� VYLOXSSR� H� DO�
PDQWHQLPHQWR� GL� XQ� IRFRODLR� HSLGHPLFR� DOO
LQWHUQR� GL� XQ� UDFFROWR� �+DXVEHFN� H� 0RRUPDQ��
������ 0RQWHLUR� HW� DO��� ������ %ODQFR� HW� DO��� ������� SHU� TXHVWR� DQFKH� OD� VRSSUHVVLRQH� GHOOD�
VSRUXOD]LRQH�GHO�SDWRJHQR�VXL�GHWULWL�FROWXUDOL�q�VWDWD�SURSRVWD�FRPH�XQD�SRWHQ]LDOH�VWUDWHJLD�GL�
FRQWUROOR�ELRORJLFR�GD�GLYHUVL�DXWRUL��.RKO�H�)RNNHPD��������.RKO�HW�DO���������0RUDQGL�HW�DO���
������&RWD�HW�DO����������
&ORQRVWDFKLV�URVHD� �6FKURHUV�HW�DO���������q�XQ� IXQJR�VDSURILWD�FKH� VL� WURYD�FRPXQHPHQWH�

QHO� VXROR� H� QHL� UHVLGXL� FROWXUDOL�� FRQ� GLVWULEX]LRQH� FRVPRSROLWD� �6FKURHUV�� ������� (¶� VWDWD�
DPSLDPHQWH�VWXGLDWD�OD�VXD�FDSDFLWj�DQWDJRQLVWD�FRQWUR�%��FLQHUHD��FKH�SRUWD�D�VRSSULPHUH� OR�
VYLOXSSR� GHO� SDWRJHQR� QHL� WHVVXWL� GHOOH� SLDQWH�� QRQFKp� VXOOD� IRJOLD� H� VXL� ILRUL�� DWWUDYHUVR� OD�
FRQFRUUHQ]D�QHOOD�FRORQL]]D]LRQH�GL�WHVVXWL�VHQHVFHQWL�H�PRUWL��SHU�FRPSHWL]LRQH�GHL�QXWULHQWL�H�
LSHUSDUDVVLWLVPR��0RUDQGL�HW�DO���������6XWWRQ�HW�DO�����������/D�FRPSHWL]LRQH�SHU�L�QXWULHQWL�H�
LO�VXEVWUDWR�q�LO�SULQFLSDOH�PHFFDQLVPR�XWLOL]]DWR�GD�&��URVHD�FRQWUR�DJHQWL�SDWRJHQL�FRPH�%��
FLQHUHD��FKH�ULFKLHGH�XQD�IRQWH�HVWHUQD�GL�]XFFKHUL�SHU�FUHVFHUH�H�FDXVDUH�O
LQIH]LRQH��6XWWRQ�HW�
DO��� ������� (¶� VWDWR� DQFKH� RVVHUYDWR� FKH� &�� URVHD� FROSLVFH� GLUHWWDPHQWH� OD� PXIID� JULJLD��
VRSSULPHQGR�OD�VSRUXOD]LRQH�VXJOL�RUJDQL�ULSURGXWWLYL�GHOOD�SLDQWD��.DSRQJR�HW�DO���������
$SL� H� ERPEL� VRQR� VWDWL� VWXGLDWL� D� SDUWLUH� GDL� SULPL� DQQL� GHO� ������ FRPH� YHWWRUL� GL� IXQJKL�

DQWDJRQLVWL� GL� SDWRJHQL� GHOOH� FROWXUH� DJUDULH� �3HQJ� HW� DO��� ������ <X� H� 6XWWRQ�� ������ HG� LQ�
SDUWLFRODUH�<X�H�6XWWRQ��������KDQQR�GLPRVWUDWR�FRPH�ERPEL�HG�DSL�SRVVDQR�HVVHUH�RWWLPL�HG�
HIILFLHQWL�YHWWRUL�GL�&��URVHD��PRVWUDQGR�FKH� LO�SDWRJHQR�YHQLYD�SL��HIILFDFHPHQWH� VRSSUHVVR�
QHOOH�WHVL�FRQ�LQVHWWL�YHWWRUH�ULVSHWWR�DOOH�WHVL�FRQ�DSSOLFD]LRQH�VSD\�GL�&��URVHD��
/D� WHFQRORJLD� VYLOXSSDWD� GDOOD� %HH� 9HFWRULQJ� 7HFKQRORJ\� �%97�� XWLOL]]D� LO� QDWXUDOH�

SURFHVVR� GL� LPSROOLQD]LRQH� FRPH� VLVWHPD� GL� DSSOLFD]LRQH� GHO� SURGRWWR� GLUHWWDPHQWH� DOOD�
FROWXUD��/
LQWHUR�SURFHVVR� q� QDWXUDOH�� QRQ� ULFKLHGRQR�PDFFKLQDUL� H� O¶XVR�GL� DFTXD�� ,O� VLVWHPD�
SXz� XWLOL]]DUH� ERPEL� H� DSL� DOOHYDWH� FRPPHUFLDOPHQWH� H� DSSRVLWDPHQWH� SHU� LO� ODYRUR� GL�
LPSROOLQD]LRQH��
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2ELHWWLYR�GHOOR�VWXGLR�q�VWDWR�GL�GHWHUPLQDUH�O
HIILFDFLD�GL�DOYHDUL�GL�ERPEL�FRPH�YHWWRUL�GHO�
IXQJR� DQWDJRQLVWD�&�� URVHD� QHO� FRQWUROOR� GL� %�� FLQHUHD� QHOOD� FROWXUD� GL� SRPRGRUL� LQ� VHUUD��
FRPSDUDQGROR� DG� XQ� SURJUDPPD� VWDQGDUG� GL� ORWWD� DQWLERWULWLFD� H� YDOXWDQGR� LQROWUH� OD�
FRPSOHPHQWDULHWj�GHOOH�GXH�VWUDWHJLH��
�

)LJXUD����3DUWLFRODUH�GHO�VLVWHPD�9HFWRUSDN�
FRQ�DJHQWH�LQRFXODQWH������������������������������������������)LJXUD����5HWL�GLYLVRULH�

�
0$7(5,$/,�(�0(72',�

/D�SURYD� VL� q� VYROWD� D�3RUWRSDOR�GL�&DSR�3DVVHUR�� LQ�SURYLQFLD� GL� 6LUDFXVD�� LQ� XQ¶D]LHQGD�
SURIHVVLRQDOH��VX�XQD�FROWXUD�GL�SRPRGRUR�GD�PHQVD�FROWLYDWR�LQ�VHUUD��3HU�OD�SDUWLFRODULWj�GHOOD�
SURYD� FKH� SUHYHGH� O¶XWLOL]]R� GL� LQVHWWL� YHWWRUL�� VL� q� XWLOL]]DWR� XQR� VFKHPD� D� SDUFHOORQL� GHOOH�
GLPHQVLRQL� GL� ��� PHWUL� SHU� �� PHWUL�� VXGGLYLGHQGR� XQD� VHUUD� LQ� TXDWWUR� SDUWL� �XQD� SHU�
WUDWWDPHQWR���VHSDUDWH�GD�XQD�UHWH�DSSRVLWDPHQWH�LQVWDOODWD��FRPH�PRVWUDWR�LQ�ILJXUD���H����SHU�
LPSHGLUH� LO� SDVVDJJLR� GHL� ERPEL� WUD� OH� GLYHUVH� WHVL�� 2JQL� SDUFHOOD� FRVu� ULFDYDWD� q� VWDWD� SRL�
VXGGLYLVD�LQ�VHWWH�VRWWR]RQH�QHOOH�TXDOL�VRQR�VWDWL�HIIHWWXDWL� WXWWL�L�ULOLHYL��LQ�PRGR�GD�RWWHQHUH�
VHWWH�ULSHWL]LRQL�SHU�RJQL�WUDWWDPHQWR��
/D�SURYD�KD�DYXWR�LQL]LR�TXDQGR�OD�FROWXUD�VL�WURYDYD�D�XQR�VWDGLR�GL�%%&+��������HVVHQGR�

XQD� YDULHWj� GL� SRPRGRUR� D� UDFFROWD� VFDODUH� L� SULPL� GXH� SDOFKL� DOOHJDWL� FKH� SUHVHQWDYDQR� JLj�
IUXWWL�LQ�YLD�GL�DFFUHVFLPHQWR�QRQ�VRQR�VWDWL�RJJHWWR�GHOOD�SURYD��*OL�DOYHDUL�VRQR�VWDWL�LQVHULWL�LO�
����������� 1HOOH� WHVL� FKH� SUHYHGHYDQR� O¶DSSOLFD]LRQH� GL� XQ� IXQJLFLGD� �3UROHFWXV70� ���:*��
IHQS\UD]DPLQH� ����� VL� q� XWLOL]]DWR� XQ� LUURUDWRUH� VSDOOHJJLDWR�PXQLWR� GL� EDUUD� D� WULIRUFD� FRQ�
XJHOOL�GL�WLSR�D�FRQR�GLVWULEXHQGR�XQ�YROXPH�GL�DSSOLFD]LRQH�GL������/�KD�D�XQD�SUHVVLRQH�GL���
%DU��,O�SURWRFROOR�GL�VWXGLR�q�VFKHPDWL]]DWR�LQ�WDEHOOD����
,O� SURFHVVR� RJJHWWR� GL� TXHVWR� VWXGLR� XWLOL]]D� L� ERPEL� �%RPEXV� LPSDWLHQV� >&UHVVRQ@�

>+\PHQRSWHUD��$SLGDH@��FRPH�VRVWLWXWR�GHL�WUDGL]LRQDOL�PHWRGL�GL�LUURUD]LRQH��,�ERPEL�YLYRQR�
LQ� XQ� DOYHDUH�� LO� TXDOH� KD� XQ� FRPSRQHQWH� DJJLXQWLYR� FUHDWR� DSSRVLWDPHQWH� GD�%97��4XHVWR�
VLVWHPD�GL�HURJD]LRQH��GLULJH�JOL�LQVHWWL�DG�XQ
XVFLWD�GHOO
DOYHDUH��DWWUDYHUVR�XQ�YDVVRLR�LQWHUQR�



�

�

�9HFWRUSDN����ILJXUD����FRQWHQHQWH�LO�ELR�IXQJLFLGD�LQ�SROYHUH��9HFWRULWH���FKH�FRQVLVWH�LQ�XQD�
VSHFLDOH� IRUPXOD]LRQH�GL�SROYHUL�GL�RULJLQH�RUJDQLFD� DGGL]LRQDWH�DOO¶DJHQWH� LQRFXODQWH�FKH� VL�
DWWDFFDQR� DOOH� ]DPSH� GHJOL� LQVHWWL� PHQWUH� HVFRQR�� ,O� SURFHVVR� SRL� LPLWD� O
LPSROOLQD]LRQH�� JOL�
LQVHWWL� YHWWRUL� YRODQR� GD� XQ� ILRUH� DOO
DOWUR�� GLVVHPLQDQGR� O
DJHQWH� ELRORJLFR�� *OL� LQVHWWL� QRQ�
FRQVXPDUH� LO� SURGRWWR� H� L� ERPEL� IRUDJJLDQR� UHJRODUPHQWH� LQGLSHQGHQWHPHQWH� GDOOD�
GLVWULEX]LRQH�GHOO¶LQRFXODQWH��,O�VLVWHPD�9HFWRUSDN�SURWHJJH�LO�UHVWR�GHOO
DOYHDUH�GDOOD�SRVVLELOH�
FRQWDPLQD]LRQH� DWWUDYHUVR� XQ� DSSDUDWR� FKH� FRVWULQJH� JOL� LQVHWWL� DG� HQWUDUH� QHOO¶DOYHDUH�
DWWUDYHUVR�XQD�VSHFLILFD�HQWUDWD�H�XVFLUH�GD�XQ¶DOWUD��/
LQRFXODQWH�q�VROR� LQ�XQD�VSHFLILFD�SDUWH�
GHOO¶DOYHDUH�� FKH� JOL� LQVHWWL� DWWUDYHUVDQR� VROR� TXDQGR� ODVFLDQR� O
DOYHDUH� VWHVVR�� ,QROWUH� VH� q�
QHFHVVDULR� DSSOLFDUH� XQ¶LQVHWWLFLGD�� O¶XVFLWD� GHOO¶DOYHDUH� SXz� HVVHUH� FKLXVD� SHUPHWWHQGR� FRVu�
DJOL� LQVHWWL� GL� HQWUDUH� QHOO
DOYHDUH� PD� QRQ� GL� XVFLUH�� SURWHJJHQGROL� GD� HYHQWXDOL� VRVWDQ]H�
FKLPLFKH��
*OL� DOYHDUL� GRWDWL� GHO� VLVWHPD�9HFWRUSDN�� FRQWHQHYDQR� DOO¶LQWHUQR� O¶DJHQWH�ELRORJLFR�%97�

&5��FRVWLWXLWR�GD�XQD� IRUPD� LQ�SROYHUH�GL� XQ�FHSSR�RUJDQLFR�GL�&�� URVHD� LVRODWR� LQ�2QWDULR�
�&DQDGD��GDOOD�%97��DGGL]LRQDWR�DG�XQ�LQHUWH��/D�FRQFHQWUD]LRQH�PLQLPD�GL�VSRUH�GHO�SURGRWWR�
q�GL���[�����SHU�JUDPPR�GL�SURGRWWR��LO�YDVVRLR�FRQWHQWH�LO�IXQJR�q�VWDWR�SRL�VRVWLWXLWR�RJQL�����
JLRUQL�LQ�EDVH�DO�FRQVXPR�GL�SURGRWWR��
�

)LJXUD����6XGGLYLVLRQH�GHOOD�VHUUD�LQ�TXDWWUR�VH]LRQL��FRQ�UHWL�GLYLVRULH�

�
�
,� GDQQL�GHULYDWL� GDOOD�SUHVHQ]D�GHOOD�PDODWWLD� VRQR� VWDWL� YDOXWDWL� LQ� WHUPLQL� GL� LQFLGHQ]D���

GHOOD� PDODWWLD� ��� GL� RUJDQL� FROSLWL� VXO� WRWDOH� RVVHUYDWR�� VX� IXVWL�� IRJOLH�� ILRUL� H� IUXWWL�� H� GL�
VHYHULWj���GHOOD�PDODWWLD����GL�VXSHUILFLH�FROSLWD��VX�IXVWL�H�IUXWWL��OD�GLPHQVLRQH�GHO�FDPSLRQH�
q�VWDWD�GL����SLDQWH�SHU�RJQL�UHSOLFD������SLDQWH�SHU�WUDWWDPHQWR���YDOXWDQGR�L�GDQQL�SUHVHQWL�D�
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SDUWLUH�GDO�WHU]R�SDOFR�GHOOD�SLDQWD��,�ULOLHYL�VRQR�VWDWL�HIIHWWXDWL�RJQL�������JLRUQL�D�SDUWLUH�GDOOD�
SULPD�DSSOLFD]LRQH�IXQJLFLGD��
,�GDWL�VRQR�VWDWL� VRWWRSRVWL�DG�DQDOLVL�VWDWLVWLFD�GHOOD�YDULDQ]D�FRQ� WHVW�GL�6WXGHQW�1HZPDQ�

.HXOV� DG�XQ� OLYHOOR�GL� SUREDELOLWj� GHO� ���H� DWWUDYHUVR� OD� IRUPXOD� GL�$EERWW� VL� q� FDOFRODWD� OD�
SHUFHQWXDOH�GL�HIILFDFLD�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��
�

7DEHOOD����3URWRFROOR�GL�VWXGLR�GHOOD�SURYD�

7HVL�±�3URGRWWL�DSSOLFDWL� 'RVH�IRUPXODWR�
NJ�KD�

'RVH�SULQFLSLR�DWWLYR�
�S�D���
J�KD�

(SRFD�
DSSOLFD]LRQH�

�� �&RQWUROOR�QRQ�WUDWWDWR� �� �� ��
�� �3UROHFWXV����:*� ���� ���� %�&�'�
�� �%97�9HFWRULWH���&5�� � � $�
�� �%97�9HFWRULWH���&5�� � � $�

� �3UROHFWXV����:*� ���� ���� %�&�'�
$�������������%�������������&������������'������������
�

5,68/7$7,�(�',6&866,21(�
/¶LPSLHJR�GL�&��URVHD� QHO�FRQWUROOR�GL�%��FLQHUHD� DWWUDYHUVR� O¶XWLOL]]R�GL� LQVHWWL�YHWWRUH� KD�

IDWWR� UHJLVWUDUH� YDORUL� VWDWLVWLFDPHQWH� VLJQLILFDWLYL� LQ� FRQIURQWR� DO� WHVWLPRQH� QRQ� WUDWWDWR� QHO�
FRQWHQLPHQWR�GHO�SDWRJHQR��FRQ�YDORUL�GL�LQFLGHQ]D�ULGRWWL�GHO�������VX�IXVWR��������VX�IRJOLH��
������ VX� ILRUL� H� ������ VX� IUXWWL�� ,� YDORUL� GL� HIILFDFLD� QHO� FRQWHQLPHQWR� GHO� SDWRJHQR� VRQR�
LQROWUH� ULVXOWDWL� SL�� DOWL� TXDQGR�D�&�� URVHD� VL� DIILDQFDYD� LO� WUDWWDPHQWR� IXQJLFLGD�� UHJLVWUDQGR�
YDORUL�GL�HIILFDFLD�SL��DOWL� DQFKH�ULVSHWWR�DOOD� WHVL�FRQ�VROR�IXQJLFLGD��6X� ILRUL� OD� ULGX]LRQH�GL�
LQFLGHQ]D�GHOOD�PDODWWLD�WUD�OH�WHVL�FRQ�VROD�DSSOLFD]LRQH�GHO�SURGRWWR�FKLPLFR�H�OD�WHVL�FRQ�VROD�
DSSOLFD]LRQH� GHOO¶DQWDJRQLVWD� QRQ� q� ULVXOWDWD� VWDWLVWLFDPHQWH� GLIIHUHQWH� ������� H� ����
ULVSHWWLYDPHQWH�� PHQWUH� O¶D]LRQH� FRPELQDWD� GL� HQWUDPEH� OH� VWUDWHJLH� �WHVL� ��� KD� ULGRWWR�
O¶LQFLGHQ]D�GHOOD�PDODWWLD�VXO�ILRUH��ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR�GHOO¶�����ILJXUD�����
1RQRVWDQWH� QRQ� YL� VLDQR� DQFRUD� VWXGL� GLVSRQLELOL� VXOOD� VHOHWWLYLWj� GL� IHQS\UD]DPLQH� QHL�

FRQIURQWL�GL�&��URVHD��SULPL�VWXGL�VXOOD�VHOHWWLYLWj�GL�DOFXQL�IXQJLFLGL�QRUPDOPHQWH�XVDWL��VRQR�
VWDWL� FRQGRWWL� GDOOD� %HH� 9HFWRULQJ� 7HFKQRORJ\� H� KDQQR� PRVWUDWR� FRPH� DOFXQH� PROHFROH�
DSSDUWHQHQWL�DOOD�IDPLJOLD�FKLPLFD�GHOOH�IHQS\UD]DPLQH��*��,%6�,QLELWRUL�GHOOD�ELRVLQWHVL�GHJOL�
VWHUROL�� QRQ� LQIOXHQ]DQR� QH� OD� FUHVFLWD� QH� OD� VSRUXOD]LRQH� GHO� FHSSR� &5��� �%HH� 9HFWRULQJ�
7HFKQRORJ\���������H�TXHVWL�VWXGL�VHPEUDQR�HVVHUH�FRQIHUPDWL�GDL�GDWL�GHULYDQWL�GDOOD�SURYD��
RYH�VL�ULVFRQWUD�XQ�HIIHWWR�VLQHUJLFR�QHOO¶XWLOL]]R�GHO�IXQJR�DQWDJRQLVWD�H�GHO�IXQJLFLGD��1HOOD�
WHVL����LQIDWWL��OD�ULGX]LRQH�GHOO¶LQFLGHQ]D�GHOOD�PDODWWLD�ULVXOWD�HVVH�VHPSUH�OD�SL��DOWD�VX�WXWWL�
JOL�RUJDQL�GHOOD�SLDQWD��
$QFKH�LQ�WHUPLQL�GL�LQFLGHQ]D�H�VHYHULWj�OD�WHVL���ID�UHJLVWUDUH�VHPSUH�YDORUL�SL��EDVVL�ULVSHWWR�

DOOH�DOWUH�WHVL�FRPH�PRVWUDWR�LQ�ILJXUD����
�

)LJXUD����5LGX]LRQH�GHOO¶LQFLGHQ]D�GHOOD�PDODWWLD�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR�



�

�

)LJXUD����,QFLGHQ]D�H�VHYHULWj�GHOOD�PDODWWLD�VXOOH�GLYHUVH�SDUWL�GHOOD�SLDQWD�

�

�

�
�
6X�IXVWR�OD�WHVL�PLJOLRUH�ULVXOWD�HVVHUH�VHPSUH�OD�WHVL�FRPELQDWD�IXQJLFLGD���&5����FRQ�YDORUL�

GL�LQFLGHQ]D�GHOOD�PDODWWLD��DOO¶XOWLPR�ULOLHYR��GHO����H�VHYHULWj�GHOOR�������/H�GLIIHUHQ]H�WUD�
WHVL� ULVXOWDQR� HVVHUH� VWDWLVWLFDPHQWH� VLJQLILFDWLYL�� LO� VROR� XWLOL]]R� GHO� IXQJLFLGD� ID� UHJLVWUDUH�
YDORUL� GL� LQFLGHQ]D�GHOO¶���H� VHYHULWj� GHOOR�������PHQWUH� OD� WHVL� FRQ� VROR�&5���PRVWUD�XQD�
LQFLGHQ]D� GHOOD� PDODWWLD� VX� IXVWR� GHO� ������ H� VHYHULWj� GHO� ������ FRQWUR� XQD� LQFLGHQ]D� GHO�
������ H� VHYHULWj� GHO� ����� UHJLVWUDWD� VXO� QRQ� WUDWWDWR�� 6WHVVR� DQGDPHQWR� VL� ULVFRQWUD�
DQDOL]]DQGR� O¶LQFLGHQ]D�GHOOD�PDODWWLD� VXOOH� IRJOLH�� DOO¶XOWLPR� ULOLHYR� LO� FRQWUROOR�QRQ� WUDWWDWR�
UHJLVWUDYD�XQ¶LQFLGHQ]D�VX�IRJOLH�GHO��������WXWWH�OH�WHVL�PRVWUDYDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�
VLJQLILFDWLYH��LO�WUDWWDPHQWR�FRQ�PLQRU�LQFLGHQ]D�SHUFHQWXDOH�GHOOD�PDODWWLD�q�ULVXOWDWR�HVVHUH�OD�
WHVL���FRQ�XQD�LQFLGHQ]D�GL�������LO�VROR�WUDWWDPHQWR�FKLPLFR�KD�UHJLVWUDWR�XQ�YDORUH�GL��������
PHQWUH�O¶XWLOL]]R�GL�%97�&5��KD�IDWWR�UHJLVWUDUH�XQ�YDORUH�GL�LQFLGHQ]D�GHO��������
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6XOOH�EDFFKH� O¶LQFLGHQ]D�PHGLD�GHOOD�PDODWWLD� VXO� FRQWUROOR�QRQ� WUDWWDWR� HUD� GHO� �������/D�
WHVL� PLJOLRUH� q� ULVXOWDWD� HVVHUH� DQFRUD� XQD� YROWD� OD� WHVL� ��� FRQ� LQFLGHQ]D� GHOO¶������ FKH� LQ�
TXHVWR� FDVR� QRQ� KD� HYLGHQ]LDWR� GLIIHUHQ]H� VWDWLVWLFDPHQWH� VLJQLILFDWLYH� FRQ� OD� WHVL� �� FKH� KD�
IDWWR�UHJLVWUDUH�XQD�SHUFHQWXDOH�GL�IUXWWL�DWWDFFDWL�GHO�������PHQWUH�OD�WHVL�FRQ�VROR�WUDWWDPHQWR�
FKLPLFR� KD� UDJJLXQWR� XQ� YDORUH� GL� IUXWWL� DWWDFFDWL� GHO� ������ QRQ� PRVWUDQGR� GLIIHUHQ]H�
VWDWLVWLFDPHQWH� VLJQLILFDWLYH� FRQ� OD� WHVL� SUHFHGHQWH�� 6WHVVR� DQGDPHQWR� YLHQH�PRVWUDWR� SHU� OD�
SHUFHQWXDOH�GL�VXSHUILFLH�FROSLWD�GHL�IUXWWL��
�

&21&/86,21,�
&RPH� JLj� HYLGHQ]LDWR� GD� PROWL� VWXGL� �6XWWRQ� HW� DO��� ������ <X� H� 6XWWRQ�� ������ � .|KO� H��

)RNNHPD�������0RUDQGL�HW�DO���������.DSRQJR�HW�DO�������O¶XWLOL]]R�GL�&��URVHD�FRPH�DJHQWH�
DQWDJRQLVWD�GHOOD�ERWULWH�GHO�SRPRGRUR�SHUPHWWH�GL�ULGXUUH�O¶LQFLGHQ]D�LQ�FDPSR�GHOOD�PDODWWLD�
H�L�GLYHUVL�VWXGL�ULSRUWDQR�YDORUL�GL�VRSSUHVVLRQH�GHOOD�PDODWWLD�GHO� WXWWR�SDUDJRQDELOL�D�TXHOOL�
ULSRUWDWL�LQ�TXHVWR�ODYRUR��
/¶XWLOL]]R� GL� DQWDJRQLVWL� PLFURELFL� SXz� DLXWDUH� D� ULGXUUH� OD� SUHVVLRQH� GL� VHOH]LRQH� H�

O¶LQGX]LRQH�GL�UHVLVWHQ]H�LQ�%��FLQHUHD�DL�IXQJLFLGL��ULGXFHQGR�DOOR�VWHVVR�WHPSR�JOL�LQWHUYHQWL�
FKLPLFL�QHFHVVDUL�SHU�OD�ORWWD�D�TXHVWR�SDWRJHQR��
,�ERPEL��%��LPSDWLHQV��VRQR�L�PDJJLRUL�LQVHWWL� LPSROOLQDWRUL�XWLOL]]DWL� LQ�VHUUD�VX�FROWXUH�GL�

SRPRGRUR� �.HYDQ�HW� DO���������6KLSS�HW�DO���������0RUDQGLQ�HW�DO���������9HOWKXLV�DQG�9DQ�
'RRUQ��������H�OD�ORUR�HIILFDFLD�QHOO¶LPSROOLQD]LRQH�GHOOH�FROWXUH�LQ�VHUUD�q�EHQ�QRWD��$EELQDUH�
LO�ORUR�XWLOL]]R�FRPH�LPSROOLQDWRUL�D�TXHOOR�GL�YHWWRUL�SHU�DJHQWL�ELRORJLFL�SHU�LO�FRQWUROOR�GHOOH�
PDODWWLH� SXz� DXPHQWDUH� O¶LQWHUHVVH� QHOO¶XVR� GL� TXHVWL� LQVHWWL� LQ� VHUUD� �.DSRQJR� HW� DO��� ������
DXPHQWDQGR�JOL�VWUXPHQWL�D�GLVSRVL]LRQH�GHOO¶DJULFROWXUD�VLD�ELRORJLFD�FKH�LQWHJUDWD��
�

/$925,�&,7$7,�
%DUGDV� *�$��� 0\UHVLRWLV� &�.��� .DUDRJODQLGLV� *�6��� ������ 6WDELOLW\� DQG� ILWQHVV� RI�

DQLOLQRS\ULPLGLQH�UHVLVWDQW�VWUDLQV�RI�%RWU\WLV�FLQHUHD��3K\WRSDWKRORJ\���������������������
%HH� 9HFWRULQJ� 7HFKQRORJ\�� ������ ,QWHUQDO� 6WXG\� )XQJLFLGH� &RPSDWLELOLW\�� %HH� 9HFWRULQJ�

7HFKQRORJ\������
%ODQFR� &��� GH� ORV� 6DQWRV� %��� 5RPHUR� )��� ������ 5HODWLRQVKLS� EHWZHHQ� FRQFHQWUDWLRQV� RI�

%RWU\WLV�FLQHUHD�FRQLGLD�LQ�DLU��HQYLURQPHQWDO�FRQGLWLRQV��DQG�WKH�LQFLGHQFH�RI�JUH\�PRXOG�
LQ�VWUDZEHUU\�IORZHUV�DQG�IUXLWV��(XURSHDQ�-RXUQDO�RI�3ODQW�3DWKRORJ\�������������������
����

%RII� 3��� .RKO� -��� -DQVHQ� 0��� +RUVWHQ� 3��� /RPEDHUV�YDQ� GHU� 3ODV� &��� *HUODJK� 0��� ������
%LRORJLFDO�FRQWURO�RI�JUD\�PROG�ZLWK�8ORFODGLXP�DWUXP�LQ�DQQXDO�VWUDZEHUU\�FURSV��3ODQW�
'LVHDVH���������������������

&DUG�6�'���:DOWHU�0���-DVSHUV�0�9���$]WHMQEHUJ�$���6WHZDUW�$���������7DUJHWHG�VHOHFWLRQ�RI�
DQWDJRQLVWLF�PLFURRUJDQLVPV�IRU�FRQWURO�RI�%RWU\WLV�FLQHUHD�RI�VWUDPEHUU\�LQ�1HZ�=HDODQG��
$XVWUDODVLDQ�3ODQW�3DWKRORJ\���������������������

&RWD� /�9�� 0DIILD� /�$�� 0L]XEXWL� (�6�*��� 0DFHGR� 3�(�)��� $QWXQHV�� 5�)��� ������ %LRORJLFDO�
FRQWURO�RI�VWUDZEHUU\�JUD\�PROG�E\�&ORQRVWDFK\V�URVHD�XQGHU�ILHOG�FRQGLWLRQV��%LRORJLFDO�
&RQWURO������������������

&RWD� /�9��� 0DIILD� /�$��� 0L]XEXWL� (�6�*��� 0DFHGR� 3�(�)��� ������ %LRORJLFDO� FRQWURO� E\�
&ORQRVWDFK\V�URVHD�DV�D�NH\�FRPSRQHQW�LQ�WKH�LQWHJUDWHG�PDQDJHPHQW�RI�VWUDZEHUU\�JUD\�
PROG�%LRORJLFDO�&RQWURO���������������������

*LUDXG� 7��� )RUWLQL� '��� /HYLV� &��� %U\JRR� <��� ������ 7KH�0LQLVDWHOOLWH�06%��� LQ� WKH� )XQJXV�
%RWU\WLV� FLQHUHD�� 3UREDEO\� 0XWDWHV� E\� 6OLSSDJH�� 0ROHFXODU� %LRORJ\� DQG� (YROXWLRQ��
�����������±�����



�

�

*XHWVN\�5���6KWLHQEHUJ�'���(ODG�<���'LQRRU�$���������&RPELQLQJ�ELRFRQWURO�DJHQWV�WR�UHGXFH�
WKH�YDULDELOLW\�RI�ELRORJLFDO�FRQWURO�3K\WRSDWKRORJ\���������������������

+DXVEHFN�0�.���0RRUPDQ�*�:���������0DQDJLQJ�%RWU\WLV�LQ�JUHHQKRXVH�JURZQ�IORZHU�FURSV��
3ODQW�'LVHDVH����������±�����

-DUYLV��:�5��������7KH�LQIHFWLRQ�RI�VWUDZEHUU\�DQG�UDVSEHUU\�IUXLWV�E\�%RWU\WLV�FLQHUHD��$QQDOV�
RI�$SSOLHG�%LRORJ\������������������

-DUYLV�:�5���������0DQDJLQJ�GLVHDVHV�LQ�JUHHQKRXVH�FURSV��3ODQW�'LVHDVH���������������������
.DSRQJR�-�3���6KLSS�/���.HYDQ�3���6XWWRQ�-�&���������&R�YHFWRULQJ�RI�%HDXYHULD�EDVVLDQD�DQG�

&ORQRVWDFK\V� URVHD� E\� EXPEOH� EHHV� �%RPEXV� LPSDWLHQV�� IRU� FRQWURO� RI� LQVHFW� SHVWV� DQG�
VXSSUHVVLRQ�RI�JUH\�PRXOG�LQ�JUHHQKRXVH�WRPDWR�DQG�VZHHW�SHSSHU��%LRORJLFDO�&RQWURO�����
�������������

.HYDQ�3�*���6WUDYHU�:�$���2IIHU�0���/DYHUW\�7�0���������3ROOLQDWLRQ�RI�JUHHQKRXVH�WRPDWRHV�
E\�EXPEOH�EHHV�LQ�2QWDULR��3URFHHGLQJV�RI�(QWRPRORJLFDO�6RFLHW\�RI�2QWDULR���������±����

.RKO� -��� 0ROKRHN� :�0�/��� 9DQ� 'HU� 3ODV� &�+��� )RNNHPD� 1�-��� ������ 6XSSUHVVLRQ� RI�
VSRUXODWLRQ� RI� %RWU\WLV� VSS�� DV� D� YDOLG� ELRFRQWURO� VWUDWHJ\�� (XURSHDQ� -RXUQDO� RI� 3ODQW�
3DWKRORJ\����������±����

.RKO� -��� )RNNHPD� 1�-��� ������ 6WUDWHJLHV� IRU� ELRORJLFDO� FRQWURO� RI� QHFURWURSKLF� IXQJDO�
SDWKRJHQV�� ,Q�� %RODQG� *�-��� .X\NHQGDOO� /�'�� �(GV���� 3ODQW±0LFUREH� ,QWHUDFWLRQV� DQG�
%LRORJLFDO�&RQWURO��0��'HNNHU�,QF���1HZ�<RUN����±���

0DF)DUODQH�+��+���������3ODQW�KRVW�SDWKRJHQ�LQGH[�WR�YROXPHV��±��������±�������5HY��$SSO��
0\FRO��&RPPRQZHDOWK�0\FRORJLFDO�,QVWLWXWH��.HZ�

0HUWHO\� -�&��� 0DF.HQ]LH� 6�-��� /HJDUG� '�(��� ������ 7LPLQJ� RI� IXQJLFLGH� DSSOLFDWLRQV� IRU�
%RWU\WLV� FLQHUHD� EDVHG� RQ� GHYHORSPHQW� VWDJH� RI� VWUDZEHUU\� IORZHUV� DQG� IUXLW�� 3ODQW�
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0RUDQGL�0�$�%���0DIILD� /�$��� 6XWWRQ� -�&��� ������ 'HYHORSPHQW� RI� &ORQRVWDFK\V� URVHD� DQG�
LQWHUDFWLRQV�ZLWK�%RWU\WLV�FLQHUHD�LQ�URVH�OHDYHV�DQG�UHVLGXHV��3K\WRSDUDVLWLFD�������������±
����

0RUDQGL� 0�$�%��� 0DIILD� /�$��� 0L]XEXWL� (�6�*��� $OIHQDV� $�&��� %DUERVD� -�*��� ������
6XSSUHVVLRQ� RI� %RWU\WLV� FLQHUHD� VSRUXODWLRQ� E\� &ORQRVWDFK\V� URVHD� RQ� URVH� GHEULV�� D�
YDOXDEOH�FRPSRQHQW�LQ�%RWU\WLV�EOLJKW�PDQDJHPHQW�LQ�FRPPHUFLDO�JUHHQKRXVHV��%LRORJLFDO�
&RQWURO���������������������

0RUDQGLQ� /�$��� /DYHUW\� 7�0��� .HYDQ� 3�*��� .KRVOD� 6��� 6KLSS� /��� ������ %XPEOH� EHH�
�+\PHQRSWHUD�� $SLGDH�� DFWLYLW\� DQG� ORVV� LQ� FRPPHUFLDO� WRPDWR� JUHHQKRXVHV�� 7KH�
&DQDGLDQ�(QWRPRORJLVW����������±����

3HQJ� *��� 6XWWRQ� -�&��� .HYDQ� 3�*��� ������ (IIHFWLYHQHVV� RI� KRQH\EHHV� IRU� DSSO\LQJ� WKH�
ELRFRQWURO� DJHQW�*OLRFODGLXP� URVHXP� WR� VWUDZEHUU\� IORZHUV� WR� VXSSUHVV�%RWU\WLV� FLQHUHD��
&DQDGLDQ�-RXUQDO�RI�3ODQW�3DWKRORJ\���������±����

5DEROOH�0���6SOLLG�1�+���.ULVWHQVHQ�.���.XGVN�3���������'HWHUPLQDWLRQ�RI�IXQJLFLGH�UHVLGXHV�
LQ� ILHOG�JURZQ� VWUDZEHUULHV� IROORZLQJ� GLIIHUHQW� IXQJLFLGH� VWUDWHJLHV� DJDLQVW� JUD\� PROG�
�%RWU\WLV�FLQHUHD��-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\���������������������

6FKURHUV�+�-���������$�PRQRJUDSK�RI�%LRQHFWULD��$VFRP\FRWD��+\SRFUHDOHV��%LRQHFWULDFHDH��
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6FKURHUV�+�-���6DPXHOV�*�-���6HLIHUW�.�$��*DPV�:���������&ODVVLILFDWLRQ�RI�WKH�P\FRSDUDVLWH�
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6KLSS�-�/���:KLWILHOG�*�+���3DSDGRSRXORV�$�3���������(IIHFWLYHQHVV�RI�WKH�EXPEOH�EHH��%RPEXV�
LPSDWLHQV� &UHVVRQ� �+\PHQRSWHUD�� $SLGDH��� DV� D� SROOLQDWRU� RI� JUHHQKRXVH� VZHHW� SHSSHU��
6FLHQWLD�+RUWLFXOWXUDH��������±���

6XWWRQ�-�&���������(SLGHPLRORJ\�DQG�PDQDJHPHQW�RI�%RWU\WLV�OHDI�EOLJKW�RI�RQLRQ�DQG�JUD\�PROG�
RI�VWUDZEHUU\�±�D�FRPSDUDWLYH�DQDO\VLV��&DQDGLDQ�-RXUQDO�RI�3ODQW�3DWKRORJ\�����������������
����

6XWWRQ� -�&��� /L� '�:��� 3HQJ� *��� <X� +��� =KDQJ� 3�*��� 9DOGHEHQLWR�6DQKXH]D� 5�0��� ������
*OLRFODGLXP� URVHXP� ±� D� YHUVDWLOH� DGYHUVDU\� RI�%RWU\WLV� FLQHUHD� LQ� FURSV��3ODQW�'LVHDVH�� ���
����������������

6ZDGOLQJ�,�5���-HIIULHV�3��������� ,VRODWLRQ�RI�PLFURELDO�DQWDJRQLVWV� IRU�ELRFRQWURO�RI�JUH\�PRXOG�
GLVHDVH�RI�VWUDZEHUULHV��%LRFRQWURO�6FLHQFH�DQG�7HFKQRORJ\��������������������

7LPXGR�7RUUHYLOOD�2�(���(YHUHWWL��.�5��:DLSDUD�1�:���%R\G�:LOVRQ�.�6�+���:HHGV�3���/DQJIRUG�
*�,���:DOWHU�0��� ������ 3UHVHQW� VWDWXV� RI� VWUDPEHUU\� IUXLW� URW� GLVHDVHV� LQ�1HZ�=HDODQG��1HZ�
=HDODQG�3ODQW�3URWHFWLRQ�6RFLHW\�������������������

9HOWKXLV�+�+�:���9DQ�'RRUQ�$���������$�FHQWU\�RI�DGYDQFHV�LQ�EXPEOH�EHH�GRPHVWLFDWLRQ�DQG�WKH�
HFRQRPLF�DQG�HQYLURQPHQWDO�DVSHFWV�RI� LWV�FRPPHUFLDOL]DWLRQ�IRU�SROOLQDWLRQ��$SLGRORJLH�����
���±����

:LOOLDPVRQ�%���7XG]\QVN�%���7XG]\QVNL�3���YDQ�.DQ�-�$�/���������%RWU\WLV�FLQHUHD��WKH�FDXVH�RI�
JUH\�PRXOG�GLVHDVH��0ROHFXODU�3ODQW�3DWKRORJ\��������������������

<X�+���6XWWRQ�-�&���������(IIHFWLYHQHVV�RI�EXPEOHEHHV�DQG�KRQH\EHHV�IRU�GHOLYHULQJ�LQRFXOXP�RI�
*OLRFODGLXP�URVHXP� WR� UDVSEHUU\� IORZHUV� WR�FRQWURO�%RWU\WLV�FLQHUHD��%LRORJLFDO�&RQWURO�����
���±����




